Cadmium evokes inositol polyphosphate formation and calcium mobilization. Evidence for a cell surface receptor that cadmium stimulates and zinc antagonizes.
Cd2+ and other divalent metals mobilized cell Ca2+ in human skin fibroblasts. The divalent metals produced a large spike in cytosolic free Ca2+ and strikingly increased net Ca2+ efflux similarly to bradykinin. One-tenth microM Cd2+ half-maximally increased 45Ca2+ efflux. The potency order of the Ca2+ mobilizing metals was: Cd2+ greater than Co2+ greater than Ni2+ greater than Fe2+ greater than Mn2+. Cd2+ probably acts at an extracellular site because loading the cells with a heavy metal chelator only slightly inhibited Cd2+-evoked 45Ca2+ efflux. Cd2+ increased [3H]inositol polyphosphates; [3H]inositol trisphosphate increased 4-fold in 15 s. Zn2+ reversibly blocked 45Ca2+ efflux evoked by Cd2+ but not that produced by bradykinin. Zn2+ competitively (Ki = approximately 0.4 microM) inhibited net Ca2+ efflux produced by Cd2+. Cd2+ also evoked Ca2+ mobilization in umbilical artery muscle, endothelial, and neuroblastoma cells, and the divalent cation agonist and antagonist specificities were similar to those in the fibroblasts. The divalent metals appear to trigger Ca2+ mobilization via a reversible interaction with an external site on the cell surface, which may be considered a "Cd2+ receptor."